76 Brun & Mott: Nervous Syster in Spontaneous Myxecdema to be mllade. We are unable to find any further reference to this subject in the neurological literature of the last twelve years. We hope, therefore, that the following record of three cases, all of which died of certain grave symptoms, due, in all probability, to anatomical changes in the autonomous bulbo-motor systemn, will be of some interest. Unfortunately one of the three cases could only be very incompletely investigated, but owing to the fact that by its clinical aspect it completes in some respects the other two, we felt justified in including it.
CASE I.
(1) Clinical Notes.
S. C., aged 52, married, was admitted to Charing Cross Hospital on April 17, 1902, under Dr. F. W. Mott. Previous history: The parents of the patient died of unknown diseases. There were sixteen children in the family; of these only one brother and two sisters (including patient) were still alive. Patient herself has had eight children, three of whom are still alive; three died early, between 1 and 2 years of age, one died two days after birth and the last one was stillborn. Shortly afterwards, at the age of 45, the patient ceased to menstruate; previously she had always been regular. At the time of the menopause and since, the patient had been under treatment for anaemia; she also complained at the time of some pains in the joints, especially the elbows. Four years before admission she used to attend the out-patient department at the Charing Cross Hospital, under the care of Dr. Mott, for typical symptoms of myxoedema. Thyroid "tabloids" were prescribed and she improved greatly under treatment; she attended regularly for about fifteen months, but after that time (during the last three years) she has not been to the hospital, nor has she taken "tabloids" regularly; but only occasionally until the stock which was given to her had been used up. Just before Christmas, 1900, she seems to have had a sort of fit, falling unconscious off a chair. There was no recurrence of the fits, but she has often felt giddy since, and she says that when walking she has a sensation as if she would fall backwards, so that she did not dare to go out without another person accompanying her. She also felt very weak. Her condition becoming serious she again came to see Dr. Mott at the Hospital, on account of cedemna and pain in the ankles, both having persisted now Section of Psych7iatry more or less for nearly a year, the cedema, however, coming on in the evenings only. She also complained of breathlessness, giddiness, and drowsiness during the day, and of sleeping very badly; and for these symptoms she was admitted. Present state: Patient is a cachectic and very anaemic-looking woman of pale yellowish, almost waxy complexion. The skin is dry and thickened, especially over the arms and hands, the latter being increased in size. There is also dryness of the hair, which does not fall out, however. The face is not much swollen, but shows some puffiness under the eyes. The condition of teeth fairly good. There is some oedema of the ankles. The first sound of the heart is very weak, otherwise nothing noteworthy. The pulse is 80 and weak; the morning temperature is 970 F. Heemoglobin, 55 per cent.; urine clear, pale, acid; specific gravity 1015. No albumin. The speech is slow and monotonous. The intellect seems to be generally dull and enfeebled, and there is a slowness of thought as well as of expression, but sometimes her mind seems bright.
She was placed upon thyroid tablets, but without any improvement occurring.
April 30: The patient has been very unwell to-day; complained of pains in the abdomen and has been sick. The evening temperature is 100.40 F., pulse 108.
May 1: She is very drowsy and apathetic and speaks very little; she also vomited or spat out every nutriment as soon as she had taken it. (Paralysis of swallowing?) The pulse has risen to 136, the heart beating very feebly. No clinical signs discovered in the lungs. Respirations 24; temperature 98'20 F. There appears to be tenderness over the chest, but no objective signs of abdominal disease, and only with difficulty can she be induced to indicate pain in her abdomen. On May 2 and 3 the condition was about the same, there was still marked tachyeardia (112 to 144 in the evening), and impossibility of swallowing; the respiration rate was between 24 and 28. She did not recognize her relations who. visited her. Nutrient enemlata were administered but not retained.
May 4: In the morning the patient seemed somewhat better, which may be attributed to the successful employment of a drip enema in the night. She was able to take some nutriment by mouth and spoke to her husband. The pulse, however, remained still very frequent, 128 to 136. In the evening she suddenly collapsed and died.
78 Brun & Mott: Nervous System in ASpontaneous Myxwderna
(2) Autopsy (May 5, 1902) . Body poorly nourished. No oedema. Brain: Convolutions normal.
In the choroid plexus of the-lateral ventricles are several small whitish thickenings. Pituitary body very small. Unfortunately this was not preserved for examination. Thyroid: On removal of the larynx and trachea there is an obvious atrophy of both the lateral lobes and isthmus. In what remains of the right lateral lobe is a small yellowish nodule, i in. in size, the greater part of the atrophied gland appears to be fibrous in character, the caseous nodule has the appearance of a tubercle or gumma. Lungs very small, atrophied; no evidence of pneumonia, pleurisy, or tubercle. Heart very small; nothing noteworthy except a slight atheroma of the anterior mitral cusp. Kidneys, 3 oz. each; atrophied; capsule not adherent, though the surface is slightly granular, and there are one or two small cysts. Spleen, 4 oz.; liver, 2 lb. 2 oz., nothing noteworthy; gall-bladder normal. Uterus very thin-walled; the muscle appears degenerated, showing whitish specks and strie. Ovaries very atrophied (size of a small bean). Apparently there was excessive involution of the reproductive organs. The larynx and trachea with the atrophied thyroid was preserved as a museum preparation. Portions of the brain and medulla were taken by Dr. Mott for examination. These were embedded in paraffin after hardening in 5 per cent. formol and subsequently in alcohol.
(3) Microscopical Examiniation.
(a) Thyroid.-A small piece of the atrophied right lateral lobe was cut out of the museum preparation, embedded in paraffin and sections prepared; these were stained with hmatoxylin and eosin, and with Van Gieson's method ( fig. 1 ). On examining these we were astonished to find the glandular tissue comparatively well preserved, the acini only being of somewhat irregular form and size, but containing plenty of apparently normal colloidal substance. The fibrous tissue, however, is markedly increased and many of the acini are atrophied. There is a marked increase of lymphoid tissue.
(b) Nervous System.-The various pieces of the brain and medulla oblongata embedded in paraffin after a few days' fixation have been cut with the Cambridge rocking microtome. The sections were stained with polychrome methylene blue and by Nissl's method. The pieces of cortex were from the frontal and occipital lobes, and the chromatolysis observed had already been described by one of us (F. W. Mott) (2) Group of cells from the nucleus gelatinosus of the solitary tract (descending ninth root). Case III, advanced chromatolysis.
(3) Group of cells from the nucleus hypoglossi, Case III, showing first degrees of chromatolysis.
(4) Chromatolytic cells of a sympathetic ganglion of the lumbar plexus, Case III.
(5) Nucleus dorsalis vagi, Case I. All cells show advanced chromatolysis.
(6) Anterior horn cells of the dorsal cord, Case III. Advanced chromatolysis. 
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Whilst the big motor cells of the spinal accessory and hypoglossal nuclei show only a certain degree of poverty of chromatin substance, but no advanced chromatolytic changes, the groups of cells belonging to the vagus system are, without exception, in a most obvious and advanced stage of chromatolysis. In the dorsal vagus nuclei (Plate-5), most of the cells are markedly changed, a number of them showing nuclear eccentricity and a very advanced disappearance of basophile staining substance of the whole cell except at its periphery. There are also seen miany shrunken, deeply stained forms without any distinct structure (vide Plate-5) being distinguishable. In the nucleus ambig-uns vagi (caudal half) nearly all the cells exhibit total chromatolysis with nuclear eccentricity (Plate-1, a). The other association nuclei of the formatio reticularis are in various degrees but less affected. Next to the vagus nuclei the gravest changes are seen in the nuclei of the posterior columns, a number of the principal cells of both Goll's and Burdach's nuclei showing a certain amount of chromatolysis and peripheric nuclei; a few also appear slightly swollen. The big, marginal cells belonging to the nucleus gelatinosus of the descending fifth root are all more or less affected. Among the cells of the olives a considerable number are seen exhibiting chromatolysis, all cells showing an increase of yellow pigment.
(4) Resuten and Conclusionts.
The history of the last five children being either stillborn or feeble suggests the possibility of a syphilitic infection. Shortly after the cessation of menstruation this woman developed gradually the syndrome of myxcedema. For fifteen months she took regularly thyroid tablets and the symptoms greatly improved. She then neglected the treatment, and did not reappear at the hospital until a severe cachexia had supervened with all the typical symptoms of mnyxcedenma. Shortly after admission into the hospital there was a sudden aggravation of her morbid condition with obvious symptolus of acute bulbar vagal paralysis-viz., persistent tachycardia, difficulty of swallowing and of speech, accompanied by psychic disorientation (she did not recognize her relations). On the fourth day after the attack she succumbed.
Although in the case-book the impossibility of taking food by mouth is not especially denoted as a paralysis of deglutition, we have every reason to believe it really was one. First of all, the description of the condition in the clinical n.otes saying that the patient seemed to vomit 81 82 Brun & Mott: Nervous System in Spontaneous Myxwadema or " to spit out every bit of food as soon as she hacd taken it," then this condition being so closely associated with a persistent tachycardia and, finally, the complete absence of any anatomical change in the gastrointestinal tract found post mortem to account for these symptoms. The transitory recovery of swallowing shortly before death is not to be wondered at if we remember that quite a similar tendency towards an early re-establishment of those vital functions has often been observed similarly in many cases of acute bulbar paralysis due to thrombotic softening in the medulla. For the same reasons, we are also partly inclined to associate difficulty of speech with a suspected vagal paralysis; for even the most advanced cachexia or the most serious weakness does not, as a rule, prevent speech. This functional failure of the vagus system, although arising almost suddenly, was not altogether without prodromal symptoms, for it was noted that the heart sounds were weak and the pulse feeble on admission. The cell changes found in the cortex and the medulla are such as correspond to a general sub-chronic intoxication: Chromatolysis of very various degrees, even in the same nucleus, without much swelling and not always followed by nuclear eccentricity. It will be noticed, however, that in the medulla the different nuclei are affected in varying degrees of intensity. The twelfth nucleus, for example, showing very little change, whereas both the dorsal and the ventral vagus nucleus are throughout affected in a most serious manner. This, again, corresponds very well with the terminal clinical stage of a fatal vagal paralysis such as was presented by our patient during the last four days of life.
As for the cortical changes, we will not go so far as to correlate these with any special functional disturbance or symptom manifested during life, except it be the slowness of speech and ideation characteristic of the disease; nor can we do more than suggest that the chromatolysis of the stellate cells of the visual cortex may be correlated with the disorientation and non-recognition of her friends during the last four days of her life.
Among the changes of the other bodily organs, the excessive atrophy of both ovaries deserves a more than passing consideration, for it is a well-known fact that myxcedema is especially liable to occur in women after the cessation of the sexual functions. Four cases have been reported by Saltier': In two of these the symptoms followed a curetting, I Saltier, " Four Cases of Myxoedema," Australas. Med. Gaz., Sydney, 1911, xxx, p. 441. Section of Psychiatry 83 and in one an oophorectomy. Again, the statistics of hypothyroidea collected by A. R. Elliott' show that most of the cases occur in women, the proportion being seven females to one male; moreover, the majority of female cases commence at the climacteric period.
CASE II.
C. O., aged 56, was admitted to Charing Cross Hospital on April 29, 1906, for a strangulated umbilical hernia. The patient had suffered from myxoedema for about three years, for which, presumably, she had been treated. Two years before admission she acquired an umbilical hernia which became incarcerated on April 27, 1906, at 10 a.m.; she had then severe pains in the abdomen and during the day vomited, food first, bile later. Since then pain was continuous, but she did not vomit again. There was absolute constipation.
Present state: The patient is a stout woman of a general puffy and pallid appearance. Pulse 82, regular, of good tension; temperature subnormal, 96.80 F.; urine acid, containing no albumin. There is a swelling in the umbilical region with a very tense, red, inflamed centre, obviously due to a strangulated hernia.
April 29, 1906: The operation was at once carried out by Mr. F. Wallis under chloroform-ether ancesthesia and offered nothing of peculiar interest. During the following night the patient slept well and had only a very slight vomiting of a little mucus; the temperature was normal, the pulse good.
May 6: Dressed. The wound has healed by first intention. May 9: The patient is getting non compos mentis; she is very restless. Pulse slow, 60; respirations 16 to 18.
May 11: Mental condition much worse; she is noisy and restless, singing aloud songs and psalms. On the under surface of the right lateral cerebellar lobe there is an irregular-shaped fossa, about as large as half a small walnut, with a thin pia arachnoid membrane ; it has the appearance of an old atrophic process, the cause of which is not discoverable. Larynx and trachea normal; bronchial glands enlarged and pigmented. Thyroid: Lateral lobes small, isthmus atrophied; consistence appears normal, and upon section there is no obvious naked-eye change. Lungs slightly congested, the left showing slight cedema of the base. Heart, 9 oz.; endocardium slightly opaque; cardiac muscle soft; slight atheroma around the aorta. Omentum, some small intestines and transverse colon slightly adherent to the abdominal surface of the wound; no pus. Liver, 2 lb. 10 oz.; apparently normal; the gall-bladder contains four gall-stones. Spleen, 5 oz.; soft, normal. Kidneys, 4 oz. each, both normal. Transverse colon: A large mass of omentum is adherent; inflammatory changes present. Intestine: Nothing abnormal. Uterus:
Nothing abnormal. Neither of us saw the patient duiring life. The brain was obtained by one of us (F. W. M).
(3) Microscopical Examination.
Material: (1) Some preparations from-n the thyroid gland stained with haematoxylin-eosin and with polychrome methylene blue. (2) Paraffin blocks of small pieces of the liver, spleen, heart, and kidney.
(3) One paraffin block of the spinal cord (four different levels); some preparations of the ascending frontal and parietal convolutions. The brain, unfortunately, having been thrown away, the condition of the medulla oblongata was not examined in this case. Photomicrograph of section of the thyroid gland, Case II. (Magnification 140.) of coagulated exudation. Some arteries show their walls considerably thickened, this thickening being confined to the media and adventitia. The liver shows sonie increase of connective tissue surrounding the gall-ducts and veins, and some round cell infiltration of the adventitia of many arteries. The parenchyma itself seems to be intact. In the spleen nearly all the arteries show an intense endarteritis obliterans, numbers of the lumina being filled up. Heart: There is also marked endarteritis of most of the arteries of the heart; the muscle-fibres contain a great amount of brown pigment. (4) Re'sunme and Conclusions from Case II.
A woman, aged 56, and suffering for three years from myxodema (which in all probability came on about the climacteric) has an umbilical hernia which becomes strangulated and leads to an operation. The wound heals up, and all is apparently going well until the tenth day after the operation, when an acute psychosis breaks out, with symptoms pointing to an acute mania, and accompanied by a marked slowness of the pulse which contrasts strangely with the patient's intense motor excitement. This condition persists a few days and in that short space of time leads to a fatal issue.
We have but little doubt that in this case the symptom of slowing of the heart, in spite of the motor restlessness and excitement, strongly indicates a functionlal disturbance of the vagus centres in the medulla, that is to say, with a state of continuouis excitement of the cardiotonic vagus nucleus, a condition which probably later on led to a sudden failure or paralysis by exhaustion, causing death. We do. not know whether there is a distinct connexion between this medullary condition and the psychosis or not; it may be that the latter was started by the disease of the bulbar centres or vice versa. In any case it is unfortunate that the medulla oblongata was not preserved, for it is probable that we should have found changes in the vagus nuclei, possibly of a similar character to those in the first case, but not so marked.
The arterial disease found in several of the internal organs seems suspicious of syphilitic infection.'
' This coincidence of disease with myxcedema has been noticed by two French authors, Roussy and Chatelin. Section of Psychiatry CASE III.
M. McC., aged 37; occupation formerly a servant. Admission to Claybury Asylum on October 16, 1912. No family history could be obtained, nor much of her previous life, beyond the fact that she had been in bad health for some years, and had been frequently treated for anaemia and "nerves," undergoing, among other courses of treatment, the Weir-Mitchell cure. Ten days before admission she started with a sudden attack of melancholia-without obvious cause, and accompanied by vivid visual hallucinations. She spoke incoherently, weeping aloud and clasping her hands, even doing this among people in the streets; this led to the attention of the police, by whom she was taken to the infirmary and subsequently transferred to the asylum.
State on admission: A rather stoutly built woman of somewhat pasty and pale complexion. She seems very anEemic and in bad general condition of health. She was seen by one of us (F. W. Mott) a few days after admission, and the following observations were made: CEdema of the eyelids, skin and hair very dry, suggesting myxcedema. She replied to questions in a slow and wearied manner with a Scotch accent, but at the time she was seen in the laboratory she exhibited no marked mnental disturbance, and it was decided that she was a case of rmyxcedema. A report to that effect was made to Dr. Jones, who was kind enough to send the case for diagnosis. It appeared to be the opinion of Dr. Jones that the patient was suffering with myxcedema.
The following are the notes from the case-book: Tongue foul, no teeth on the upper jaw, the other teeth are carious. Heart and lungs normal; the pulse, however, is rather slow. Urine acid, 1030 specific gravity, containing much urates and some, albumin (one-sixteenth of Esbach's tube), but no casts. Nervous system: Pupils equal, reacting to both light and accommodation. There is marked slowness of speech. Knee-jerks exaggerated. Mental condition: The patient is very restless, refusing to stay in bed and to keep any clothes on. She does not know where she is nor how she got here, and talks incoherently about " God's good man," and the " lights of heaven," and says that to-morrow the world would come to an end and that nobody could help her. She gives a very rambling account of her previous life, saying that her memory 87 88 Brun & Mott: Nervous System in Spontaneous Myxoedema is bad. She seems to be very depressed. Therapy: 5 gr. of thyroid extract three times a day.
October 23: The patient is still very depressed, thinks that she has no friends, that she is beyond ever getting well, that she is a confirmed invalid, and a burden to her family. She shows some inclination to be ecstatic, hears the voice of God, and strips herself to pray. At night she is very restless and has to be closely watched.
October 25: Examination of the blood. It contains about 4 million erythrocytes and 12,000 leucocytes, most of them polymorphonuclears. Therefore there is no evidence of a grave anLemia, but marked leucocytosis.
October 26: The patient is becoming much weaker and is unable to swallow properly. The temperature is subnormal, 950 F., and the pulse extremely slow, never rising above 48.
October 27 : There is complete inability to swallow. Nutrient enemata are not retained, but she is able to retain normal saline enemata.
October 2&: The patient has remained in a semi-soporose condition, and has vomited some dark-coloured vornit. She died in the night.
(2) Autopsy (Eleven Hours after Death).
A stout woman with physique slightly above average and good muscular development. Teeth carious. Pupils equal, 3 mm. Dura miiater nil. The subdural and also the subarachnoid space contain some excess of clear fluid. Pia arachnoid very little thickened, stripping readily. Sinus and vessels nil. Weight of the brain, 1,230 grm., each hemisphere 530 grm. (510 grm. after stripping), brain stem and cerebellum togetber weigh 150 grm. Brain of average convolutional pattern, showing no deformity. Some slight frontal and prefrontal wasting; no softening. The pituitary body is somewhat enlarged, causing the gland to bulge slightly over the border of the posterior clinoid processes. The bone is not eroded. The enlargement seems to be confined to the glandular portion. The thyroid is, perhaps, rather smaller in size than usual; it is pale in colour, and on section appears to be densely fibrous in parts, and shows no colloid. A small parathyroid is attached to it. Right lung free, left lung adherent along its posterior surface. Bronchi catarrhal and filled with grumous, bloodstained, viscid fluid. Both lungs broncho-pneumonic and exhibited a Section of Psychiatry commencing gangrenous patch. No visible tubercles. Pericardium free. Heart, 260 grm., atheroma, muscular substance of normal appearance. Liver, 1,570 grm., showing no marked alteration. Spleen nil. Both kidneys slightly granular, coitex somewhat mottled and slightly haemorrhagic in appearance. Adrenals disintegrated. Pancreas extraordinarily long from head to tail. The head is swollen and on section shows areas of haemorrhages in its substance. There are several small whitish areas about the size of a pin's head scattered throughout the fat in the immediate neighbourhood of the gland. Pancreatitis haemorrhagica acuta (?) Small intestine: Several areas of petechial hmorrhages beneath the mucous membrane. The uterus shows one small pedunculated fibroma. Left ovary cystic.
(3) Microscopical Examination: Material and Methods. The brain (except the right hemisphere), the spinal cord with the spinal ganglia, a sympathetic ganglion from the lumbar plexus, the hypophysis, different parts of the thyroid, the parathyroid, pancreas and pieces of the heart, liver, spleen, and kidneys, were removed and preserved in a weak formalin solution. The right cerebral hemisphere was kept for chemical determination of the amount of calcium salts. Small pieces from the left frontal cortex, from Broca's area, and from the anterior central convolution (tongue, facial, and leg area), and from the cerebellum, fromi the medulla oblongata, and the spinal cord at different levels, several spinal ganglia (cervical and dorsal) and the sympathetic ganglion were cut in sections by the paraffin and celloidin methods, and stained with Nissl, Bielschowski, Weigert, and Marchi methods. Sections of the other organs were stained with haematoxylineosin and Van Gieson's methods; some sections from the pancreas were also examined by Gram's method.
(a) Organs.-Thyroid gland (fig. 3) : The most striking change to be seen is an extreme atrophy of the glandular substance, and the colloid material was almost absent. The gland consists almost exclusively of dense fibroid tissue, and of foci of round cells scattered here and there like small islands. These crowds of round cells, as a rule, surround and include the small remaining portions of glandular epithelium. There are also in the centre of the islands of small round cells, large round epithelial cells, which are partly isolated, partly huddled together in little groups, but, as a rule, exhibiting no lumen, corresponding to the centre of acini. Very rarely, but here and there, may be found Section of thyroid gland from Case III. (Magnification 140.) an atrophic acinus with a small lumen containing a little colloid. Parathyroid: Epithelial corpuscles are well seen, but there is also a marked: increase of lymphoid tissue as described above in the thyroid gland. Some of the epithelial corpuscles seem to have hypertrophied, forming true acini with a comparatively wide lumen filled with a homogeneousl colloid-like mass. Hypophysis cerebri (fig. 4) . The pituitary body, although perhaps slightly hypertrophied, shows the usual structure of its cerebral and its glandular lobule. The chromophile cells are not markedly increased in number. The intermedial part is very richly vascularized, and seems to contain rather more colloid substance in its cysts than usual, the cysts being surrounded by small cubical and very chromophilous cells. Pancreas: Sections stained by hematoxylin-eosin exhibit irregular but fairly sharply limited clear patches to the naked eye, which seem in preference to have their seats in the neighbourhood of the principal fibrous and vascular septa. They correspond to foci of necrosis affecting the glandular tissue, whose cells, in those patches, are very faintly stained with a pale and often indistinct nucleus. In the septa, and partly also infiltrating the necrosing parenchyma,-there are numbers of diffuse haemorrhages and coagulated masses of hasmorrhagic exudation. A diffuse and not very dense infiltration of round cells can be seen everywhere, but especially in the neighbourhood of the septa. In the fibrous tissue (which seems to be somewhat increased) many areas of a homogeneous appearance can be seen, staining deeply red with Van Gieson (connective tissue fibres in a state of hyaline degeneration). The muscularis of the larger ducts is thickened and partly in a condition of byaline degeneration. With FIG. 4. Section of the pituitary body of Case III. Between the light cerebral portion of the gland and the dark glandular portion is seen an abundance of colloid material, filling, as it were, a sinus. (Magnification 120.) Gram's method a few diplococci (Gram-positive) can be seen lying free in the tissue. Beside these there are many saprophytes of all kinds which bevond doubt are of post-mortem origin. The liver shows nothing of importance excepting perhaps a slight increase of connective tissue. The heart and the spleen do not reveal any change. Kidneys: There is an intense hyperaemia, and here and there small capillary haemorrhages can be seen. In some parts the epithelium appears to be ju-20 91 92 Brun & Mott: Nervous System in Spontaneous Myxcedema swollen up, but the nuclei are well seen. No increase of fibroid tissue.
(b) Nervous Systemn.-It may be desirable to mention that the preparations stained with Weigert and Marchi methods did not reveal any degeneration of the myelin sheaths surrounding the nervefibres in this case, and the changes described relate, therefore, to the appearances presented by the various groups and systems of ganglion cells.
Preparations of the Central Neervous System stained by Nissl and Bielschowski Methods.
(1) Cerebral Cortex.-(a) Anterior central convolution: Nearly all Betz cells of the leg area show a certain amount of chromatolysis, but of a very varying degree of intensity. In the least affected cells the Nissl granules are still well shown, but the staining is more or less diffuse. Most of the cells, however, are in a more advanced stage of the chromatolytic change; the most frequent alteration met with being a central chromatolysis, the nucleus as a rule remaining still in the centre, but decreased in volume, and very often showing nothing more than the nucleolus (fig. 5 ). When the cell shows a total chromatolysis the nucleus is nearly always eccentric; the dendrites are missing or broken off. None of the cells are swollen up. In the advanced fornms of chromatolysis a marked increase of yellow pigment is seen, which often occupies nearly the whole of the cell except the deeply stained periphery. There are only a very few completely disintegrated cells to be seen. The other cell layers of the motor cortex do not show any marked changes except a certain amount of hyperchromatosis (diffuse staining). The Bielschowski preparations show the fibrils generally well preserved. Facial area, and tongue and larynx area: These show about the same degree of chromatolysis of their Betz cells as the leg area.
(b) Frontal cortex: The small pyramidal cells of the frontal convolutions are mostly somewhat diffusely stained, but show neither definite chromatolysis nor any nuclear changes.
(c) Broca's convolution: There is some chromatolysis of the middlesized pyramidal cells and of the cells of the multiform layer, but both of a slight degree only. (No total achromatosis.) We do not, however, consider these cortical cell changes sufficiently definite to be associated with any clinical symptoms manifested during life.
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(2) Cerebellum.-The greater number of Purkinje's cells are unaffected; yet, among those apparently healthy cells, here and there a specimen in a more or less advanced stage of chromatolysis can be detected, but without ever showing nuclear eccentricity. By the Bielschowski method no definite changes are to be seen.
(3) Medulla Oblongata (Medium Third).-The most marked changes occur in the medulla, where all the different ganglia, without exception, are affected, but in very varying degree of intensity. In the nucleus of the twelfth nerve the cells are generally only in the first stage of (4) Spinal Cord.-In the cervical cord there is advanced chromato-lysis of almost all the anterior horn cells without marked preference of any special group being noticeable; yet the middle cells and the fusiform cells of the posterior horns are less affected. In the dorsal cord the motor cells show generally the same degree of change as in the cervical region; the smaller cells of the lateral horns of the dorsal region, which give origin to the fine medullated (sympathetic) fibres, are especially affected. The cells of Clark's columns show throughout marked changes. In the lumbar cord the motor cells are generally rather less affected than in the higher levels of the cord. Section of dorsal posterior spinal ganglion, stained by Nissl method. (Magnification 250.) the cervical ganglia only a very few cells are in a state 'of more advanced chromatolysis; if so, the capsular cells surrounding them are found slightly proliferating and filling up a part of the pericellular space. The smaller cells, which are supposed to have a relation to the sympathetic, are generally in a stage of hyperchromatosis or definite chromatolysis with eccentric nucleus. Numbers of cells show marlked increase of yellow pigment. In the dorsal spinal ganglia a great number of the small cells show advanced chromatolysis with nuclear displacement, and more or less total absence of chromatin ( fig. 7) ; most of them are shrunken, but the capsules do not show proliferation.
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The big cells, too, are rather more affected than in the cervical ganglia, yet most of them have their nucleus in a central position.
(6) Sympatketic Ganglionz from the Lumbar Plexus (Plate-4).-About two-thirds of the cells are in advanced chromatolysis; they are either faintly and diffusely stained with blue or hyperchromatic; a great number are shrunken and without nucleus or show an indistinct nucleus at their periphery. The interstitial connective tissue is very rich in nuclei. There is no proliferation of capsular cells.
(4) Resumne and Conclusions from, Case III.
A woman, aged 37, of whose previous life not much is known, beyond the fact that she had been in bad health for some years, starts with an acute psychosis, with symptoms of both depression and mania, and corresponding, perhaps, to the clinical picture of a so-called " melancholia agitata." At the Claybury Asylum, where she was admitted, one Qf us (Dr. Mott) detected certain symptoms of myxoedema which led to a thyroid medication, but without any improvement. Three days' before death the pulse suddenly grew extraordinarily slow, never rising above 48. The temperature became subnormal, and a complete inability to swallow food established itself, which was probably the cause of an inhalation broncho-pneumonia, that led to a rapidly fatal termination.
Therefore, here again, as in the two previous cases, we are dealing with a final and grave complication, whose symptomsstrongly point to a severe functional disturbance of the autonomic bulbo-motor systenm, and in particular of the vagal centres. And again, as in the first case, we have found this presumption confirmed by the presence of even more advanced changes affecting the bulbar centres, especially the vagus nucleus, the dorsal vagus nucleus being almost in a state of disintegration.
Beyond these maximal and most striking changes in the vagus system there is a universal chromatolysis throughout the whole nervous system, sparing no structures entirely, but affecting them in very varied degree of intensity; for in the cerebellumn, for example, only coinparatively few cells are, severely attacked, whilst the great majority seem to be quite healthy. Another fact worthy of special mention are the changes found in the spinal and sympathetic ganglia. It is noteworthy that the smaller sympathetic cells were the mnost affected in the spinal ganglia, possibly indicating, together with the marked changes in the cells of the sympathetic ganglion, an elective affinity of the morbid pxocess for the sympathetic and vagal systens.
We shall refer to this interesting point later on.
The comparatively advanced cell changes found in the nervous system in this case seem to be correlated with the extreme atrophy of the glandular tissue and almost total absence of colloid substance in the thyroid. In respect to the acute haTmorrhagic pancreatitis, we are inclined to regard it merely as a complication secondary to the bronchopneumonic changes, with commencing gangrene in the lungs. It may be reasonably assumed that it was thus caused by a secondary infection by way of the diaphragmatic lymphatics. In favour of this view there are two facts: firstly, the presence of small Grain-positive diplococci in the pancreatic tissue; and secondly, the adherence of the posterior surface of the left lung to the pleura. CRITICAL DISCUSSION AND SUMMARY.
Finally, it remains for us to discuss certain points which were found common to all the three cases which have been under consideration, for an analysis of those common points will perhaps enable us to arrive at a more definite conclusion regarding the pathogenetic connexion of the changes found in the nervous system with certain symptoms of the disease, and with the supposed morbid cause in general.
As we pointed out, the clinical aspect common to all three cases was a final and somewhat sudden aggravation of the morbid condition associated with grave and obvious symptoms of a disturbance in the autonomic vagal system of the bulb. Yet there is an interesting difference in respect to the special features of those vagal attacks in the three cases. In Case I, as will be remembered, we were dealing with a complete vago-glosso-pharyngeal paralysis, embracing as well the cardiotonic function, also the functions of swallowing and of articulate speech, whilst in the second case there was merely a certain degree of excitement of the first-the cardiotonic function. In the third case an obvious dissociation between the different vagal functions took place, the swallowing faculty being paralysed, whilst the cardiac apparatus still remained in a state of intense hyper-excitement (bradycardia). The direct cause of these vagal crises was found in each case, as far as the medulla could be examined, to be an exceptionally grave chromatolysis throughout the cells of the different nuclei belonging to the bulbar, glosso-pharyngeus and vagus systems. Owing to the general 97 98 Brun & Mott: Nervous System in Spontaneous Myxcedema extent of these changes we can, of course, advance nothing in favour of a special localization of the different functions in question in one or other of these nuclei.
This partial bulbar paralysis confined especially to the vago-glossopharyngeus system may be a comparatively frequent complication in terminal myxoedema, owing to the fact that it occurred in two of the three cases here recorded, and an explanation may be asked, therefore, why the autonomic bulbar apparatus is so affected in myxoedema. We may advance two theories in explanation thereof: Either it may be due to a specific chemical affinity of the respective cells to a supposed myxcedematic toxin, or it may be the result of the earlier and more complete wearing out of these automatic centres, due to the fact that no rest is allowed to them, but that they have to go on functioning continually even under the most unfavourable conditions of general metabolism. Against the first supposition of a specific toxic affinity stands the fact that we are hardly entitled to speak of an elective lesion of the vagus system in our cases, since all the other structures, not only bulbar but also cortical and spinal, are likewise, though generally much less, affected. Further, we must emphasize here the point that the toxic nature of myxcedema is far from being an established fact, but, as Biedll in his valuable lectures pointed out, both the clinical aspect and the favourable effect of thyroid medication of the disease clearly seem to indicate that the disease arises from a privation of certain substances necessary to general metabolism. We are therefore inclined to attribute the changes not to intoxication but rather to a chronic starvation of the neurones. Kocher, whose views regarding Graves's disease are well known, recently, in a discussion on the thyroid question,2 expressed the opinion that both cretinism and myxcedema were the result of a hypo-function of the gland tissue.
Moreover, Asher and Flack8 were able to show that the thyroid secretion acts directly upon the autonomic and th6 sympathetic nervous systems, the action upon the latter being more marked. Now in our third case we found, as will be remembered, the sympathetic cells not only in their own, but also in the spinal ganglia and the lateral horns of the spinal cord were severely affected by the chromatolysis, and it might 'Biedl, " Innere Sekretion," Wien. Klinik., 1903, xxix, Heft. 10 u. 11, pp. 281.338 . ' "83. Versammlung des iarztl. Centralvereins, 1912," Correspondenzbl. f. Schweizer-Arzte, Basel, 1913, xliii, p. 298. 3 Cit. from his volume on the same place. Section of Psychiatry be suggested that perhaps the deficiency of the normal stimulating action which the thyroid secretion exercises upon both the autonomic vagus and the sympathetic cells may account for the more marked changes presented by the cells in these centres.
A last fact to which we should like to call attention is the comparatively frequent coincidence of the myxcedematous syndrome with an acute psychosis, starting suddenly, as in our two last cases, and mostly having the character of a melancholia or a manic-depressive excitement. Cases, though rare, have been recorded of genuine matic-depressive insanity associated with myxcedema,l which seems to indicate that in this form of psychosis changes in the thyroid gland might be found. On the other hand, the connexion between the climacteric involution of the female sexual organs with both melancholia and myxcedema is well known, so that perhaps the primary cause of both affections may be dependent upon a departure from the normal balance of the hormones of the sexual and ductless glands.
FINAL RESUME AND CONCLUSIONS.
(1) The changes in the nervous system in myxoedema consist in a general chromatolysis of the nerve cells of a subacute character and secondary to the disease.
(2) These changes, though general, are not of the same intensity throughout the different ganglionic structures, but they seem to affect in a particularly grave manner the autonomous bulbar-motor system (nuclei of the ninth and tenth nerves), and in second line, the cerebrospinal motor neurons and the sympathetic, system.
(3) Clinically, the affection of the *ago-glosso-pharyngeal system can lead to severe vagal attacks, or, in advanced cases, to a fatal acute bulbar paralysis.
'Tomaschny, " Ueber myx6demat6se Hautverinderung als Parallelvorgang bei manischdepressiver Psychose," Neurol. Centralbl., Leipz., 1909, xxviii, p. 187. 
